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Received December 12, 1765. 

*XX Vli . Experiments and Ohfervations upon 
a blue Subfianccy found in a Peat-^mofs in 
Scotland : jB)^ Sylvefter Douglas, Ef quire. 

Read February 13, T I "iH E bluc coloured fubftancc^ 
*7^^- JL which is the fubjeft of the fol^ 

lowing ohfervations, and which is now before you, was 
accidentally dug up in the fummer 1759, in order to 
mix with fome other materials for the purpofe of ma- 
nure, to be laid on fome ground^ at prefent in my 
poflefiion, in the north of Scotland, about twelve 
miles from Aberdeen. 

I have not met with a defcriptlon of this fubftancc- 
in any naturalift. Kentman indeed in a fev^ lines 
mentions a blue earth, which he calls ca^rukum Pata^ 
mnum^ which agrees with thefubftancel am about 
to defcribe, in one remarkable, circumftance ; that it 
is at firft of a white colour, and becomes blue only in 
confequence of being expofed to the air. Mr. Da 
Cofta's ochrafriabilu coerulea -f*, would alfo have been 
found probably to correfpond with it, if a more par- 
ticular account could have been given of the circum- 
ftances in which it was found, and its appearance 
before the air had aited upon it. Mr. Cronftedt, in 

'* This paper, having being miflaid, could not be printed in the 
Volume of the Philof phical Tranfadions for 1766. 
t?^ Nat. Hift. of Foff. p. 103. 
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his late Syftem of mineralogy, mentions a blue fub- 
ftance, which feems to be of the fame kind, and 
which, I think, he fays, is found fomewhere in 
Pruffia. His account of it is very ftiort j and lam not 
very certain with regard to it, as I have not the book 
by me. 

The place, where it is Hug up, is of a marfhy na- 
ture, in the corner of an exhaufted peat-mofs. Im- 
mediately under the fward lies a Jiratiim^ about a 
foot deep, of common peat) next to that is the fub- 
ftance itfelf, with irregularj/?r/> of a peaty matter all 
through it, to the depth of near another foot; and 
below this, I think, there is clay* While it is thus 
wet, and ifhut out from the air, it is of a white co- 
lour, and feemingly of a fatty confiftence, not unlike 
lime that has been prepared for cement. All the water 
in the neighbourhood of the place is in Ibme meafure 
impregnated with iron. When this fubftance is expofed 
to the air, it gradually as it dries affumes the blue 
colour 3 the peaty matter intermixed with it conti- 
nuing of the fame appearance as before. The whok 
mixed mafs is of a very friable texture, eafily crumb* 
ling betwixt the fingers ; and the blue part, gently 
rubbed between them, feels like a fine Impalpable 
powder. It has hardly anyTerifible tafte ; what it has, 
approaches a little to that of fulphur : the fmell, when 
it is firft taken up, is jfenfibly folphureous, and if a 
piece of paper, with part of it adhering to it^ be 
kindled, it ihews a flame fimilar to burning fulphur* 
The only means of feparating it from the black 
matter is by elutriation. When water is poured on 
it, and they are ihaken together, and then left at reft 
for fome time, tHe black part fubfides to the bottom 
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and the blue can be fK^ured off flill diffufed in the 
water, from which however it foon feparates, and falls 
to the bottom. It is not pofible entirely to free the 
blue from the peaty matter, for, after above twenty 
different additions of water, there were flill ftreaks 
of black interfperfed through it, when it was allowed 
to fubfidei neither have 1 ever been able to feparate 
all the blue from any of the black part. 

When a little water is added to a quantity of it, it 
acquires fome degree of tenacity, and when a fmall 
|K)rtion of water is allowed to Hand on its furface for 
a day or two, the water becomes of a yellowifh co- 
lour. 

Thefe are the chief circumftances relating to its 
natural hiflory, and the obvious properties it difcovers 
without the afliftance of chemicfal operations. The 
following are the experiments I have made upon ir, 
with a view to difcover its nature more particularly. 

In order to find whether there was any part of it 
foluble in water, I paffed a large quantity of water, 
which I had ufed in feparating the black from it, through 
a filter, and then fet it to evaporate in B M| but there 
was nothing left in the veffel after the evaporation, 
except fome earth, which the water had probably 
contained in itfelf. 

To a quantity of the blue powder, I added the 
common vitriolic acid of the jfhops i a degree of ef- 
fervefcence enfu^, and a confiderable froth remained 
for fome time on the furface; the whole was changed 
into a dark brown colour, and, when filtrated, the 
folution was a tranfparent brown liquor. A confide- 
rable fedimcnt remained behind on the filter ; but I 
am inclined to think, that this confifted chiefly of the 

peaty 
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peaty matter, which had not been entirely feparated .; 
for when the experiment was repeated feveral times 
•with different parcels of the blue, it appeared more 
or lefs foluble according as the black had been more 
or lefs perfe6lly feparated; and when I added the 
vitriolic acid to a quantity of the black, though it turned 
it all of a brown colour, it only feemed to diifolve a 
quantity equal to the portion of blue, which flill ad- 
hered to it. 

The nitrous acid, added to the blue powder, pro- 
duced pretty much the fame effeds, only the filtrated 
folution was of a much lighter brown. 

The fixed vegetable alkali diflblved alfo a confider- 
able part of it; but whether the whole or not, 1 
cannot fay. The folution was an opaque brown li- 
quor, which did not become tranfparent after being 
twice filtrated, though it depofited no fediment upon 
ftanding feveral days. 

I added a fmall quantity of volatile alkali to' it, 
which feemed to diflbive part of it, and turned the 
reft obfcurely green. 

To the folution in vitriolic acid, I joined fome fixed 
vegetable alkali : an effervefcence arofe, and a light 
curd of a colour between green and blue v^as thrown 
to the top, which foon fubfided, and became white. 

A fimilar praecipitate was obtained from the nitrous 
acid, only it was not at firfl: thrown up to the furface 
in the fame manner as the foregoing. 

From the folution in fixed vegetable alkali, a red* 
difh brown praecipitate was obtained, by the addition 
of vitriolic acid. Equal quantities of the blue powder 
and of black flux were mixed together, and being 
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put into a crucible, were kept in a ftrong degree of 
heat for feveral hours : on being removed, and taken 
out of the crucible, the whole was found concreted into 
a fpungy mafs, the bottom of which was cruftedover 
with fomething that had a kind of metallic appearance. 
This mafs was powdered, and the lighter parts 
waftied ofF^ after which, a magnet was applied to what 
remained, and it attracted many of its particles 
ilrongly, without being brought iocontad with them. 

Part of the white praeeipitate from vitriolic acid 
was mixed with a little fixed alkali, and being laid on 
a piece of charcoal, the flame of a candle was di- 
reded to it by means of a blow-pipe. It was thus 
kept in a red heat for about an h'oSr. and on being 
removed, the magnet was applied to it, but none of 
the powder was attraded by it. The quantity that 
can be examined in this way does not exceed a few 
grains. 

To a fmall quantity of the white praecipitate, 
I added an infufion of tea i which turned it blue, ap- 
proaching to the original colour, but not fo deep. 

To another parcel of the fame, I added fome in- 
fufion of galls, and fhook them together. The liquor 
became of a dark blue colour, and what part of the 
powder remained at the bottom of the glafs was of 
the fame colour. This was not fo bright as that of 
the original powder diffufed in water, but entirely fuch 
as might beexpeded from thedifFufion of it in a brown 
liquor like infuflon of galls ; and, to fhew this, I poured 
fome of the infufion of 4hat afliringent on the blue 
fubftance itfelf, and on (ha king them together, they 
produced a colour almoft entirely the fame. 

Vol. LVIII* Bb Aquan- 
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A quantity of the brown folution in vitriolic acid 
was diluted with water till it became very pale. I then 
poured to it fome infufion of galls, which turned it 
immediately black. 

A parcel of the blue fubftance, being placed at the 
diftance of a foot from the fire, was changed to a 
greenifti colour. 

Thefe experiments, compared with its natural hi- 
ftory, feem to throw fome light on the nature and 
compofition of this curious production. It is the 
known property of all vegetable aftringents, to af- 
fed the colour of iron, either when it is combined 
with vitriolic acid, in the form of green vitriol, or by 
itfelf ; and I believe they have no fuch effedt on any 
other metal. The colour they produce with it is 
various, inclining indeed to black, but almoft of every 
different fhade between black and blue ^ anditfeems 
to me, that they occafion a more pure black with 
vitriol, and a purple blue with iron itfelf, as is feen 
for inftance on dropping a little infufion of tea on a 
knife. 

Now we find, that when a vegetable aflringent is 
added to a folution of this fubftance in vitriolic 
acid, it ftrikes a black colour with it, and reftores the 
original blue to the white prsecipitate from that acid. 
We alfo find, that there actually is iron contained in 
it ; becaufe, when fluxed with the black flux, its par- 
ticles are attracted by the loadftone 5 and we can draw 
no argument, from our not having difcovered iron in 
the experiment with the blow-pipe, againft the pre- 
fence of that metal, as fo little can be examined in 
that way. I therefore think it probable, that the 

principal ingredients of it, and thofe on which its 

colour 
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colour depends, are iron and fome vegetable aftrin* 
gent* The fituation in which it is found favours this 
conjecture vcij ftrongly i for, in the firft place, the 
water in the neighbourhood of it is all impregnated 
with iron i and fecondly, in almoU: eveiy peat-mofs, 
there are the remains of oak trees, ftill frelh difperfed 
through them i and both their wood and bark are of 
a ftrong aftringent nature. 

I do not pretend to fay, that thefe are its only in- 
gredients. I think we may conclude, from the light- 
nefs of the fubftance, that iron does not form a very 
great part of it| and the fmell, and the particular 
flame it exhibits in burning, w^ould feem to fhew the 
prefence of fulphur in it. This, however, can be 
only in a very fmall proportion, fince fo much of it 
is foluble in acids, which do not at all affed fulphur. 
I fuppofe the precipitate from acids conlifts chiefly of 
iron and earth. 

I have made fome trials on the blue powder after 
it was partly well freed from the black matter, in 
order to fee how far it might l^ ufeful as a paint : a 
quantity of it was rubbed in a glafs mortar with oil 
of walnuts $ but, after being thoroughly mixed with 
the oil, its colour was changed to black. It is probable, 
therefore, that little can be expected from it as an oil 
colours but it retains its natural brightnefs when 
mixed with gum- water ; and, as it is naturally in a 
very fine powder, it is diffufed intimately through it 
without any difficulty, fo that, if it could be got in 
fufficient quantity, it would be a cheap and ufefull 
water-colour. I think there is reafon to believe, that 
it might be found in moft peat-mofles, as what feem 
to be the materials of which it is compofed are pre*- 
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{cnt alraoil in all of them. Two or three years ago 
a gentleman fent me a parcel of it, which he found 
in a mofs on his eftate, five or fix miles diftant from 
the place where I firft obferved it. I am informed, 
that Mr. Da Cofta has had fpecimens of a blue earth 
fent him from different parts of England : what Sir 
Hans Sloane gave him from Ireland feems alfo to 
have been the fame , and, from what I have quoted 
from Kentman and Cronftedt, it would appear, that 
it is obtained on feveral parts of the continent. From 
all this, I think we may conclude, that it might be 
procured in fufficient quantity to be a cheap paint; 
particularly as it is in a manner levigated and prepared 
by nature. 

It is to be lamented, that its colour is fo eafily af- 
fected by alkalies, efpecially the volatile alkali, which 
abounds fo much in the atmofphere in towns, and by 
any confiderable degree of heat. I have, never how- 
ever, found any change produced on it from being 
expofed for a confiderable time to the air, or to the 
heat of a room where a fire was kept confiantly 
burning. 
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